Pi 



c 19] **A%&mm%wftM 



[51] Int. Q 7 



HOIS 5/323 



en] %mmmmm 

[21] $3£^ 01141826.5 



[43]fc?fH 2002 #^5 M 1 B 



[11]^3F^ CN 1347178A 



[22]$fl|S 2001.9.19 [21] 01141826.5 
[30]{£&8 

[32]2000. 9. 19 [33 ]JP [313283393/2000 



Q 



3 



[54]«w«» m-vjjfl^MWMblHW 

[57]«B 

AlGaN &«Jg,;£+ ,P «&#Jl«l^flt*H:J5fja n «S# 




CO 
CO 



a *J S * 45 



1. — #ra-v*<fc«r¥##abt«#. 

n $!l AlGaN : 

p #J AlGaN , 
Jffi£Wp«*#Jg*Iii y Ga I . J N «Ky^l) 

jifi£ w p m&^m&im&yQ 0.05 u m ats*. 

ffiS&fft p m&^B * IHyGa^yN y £ 0.005 ^M^o 

6. 5 mm® m-v 

2H&«« «£JW* n J^Mftftft^JKlffl W InGaN * PQJg. 

7. W^f* 6 M«I m-v H W## 

J^+WJBWJM* 500 SUSJE'K 



i 



i£ flfl * 



m-v fttt4lr¥9tttt%B# 

1. 

Wit— fWffc* . 

SCH (^Sii^m(confinement)#M^^) #£4*##*3fc 

— UI-VM^*^; (Al x Ga,_ x ) ,. y In y N (Osix^l, O^yS 
1) SCH, SbtZlfilffS^att^flcfi^. 

£<&MT£-fc#J GaN l£ A1N ^#Jt 2, nl 
GaN 3,nS AlGaN 'SUM 4, n f!l(side)GaN :)fe&#(optical guiding) 
M 5, m*±& InGaN iiS»l 6 , AlGaN f&^tR&m 7, p 
f!l(side)GaN 8, p ^ AlGaN 9, ifP p M GaN 

M 10o 



i 



n-%« 12a ft p %M 12b fl&ttftjg 11 Wttn##Jttft3«E£ 

Jg 3 10 Jt. *TaE#WJMtt#¥»W*ft£. 8MB 2 

tr^-K^MS^Jt i ±o mm 3 n fe&tt&ttjg, 

$a±#ri£, sch m-v nMfa^wmt— wmthyty* 

Xt^JJfttffitt** (1)» J**M*»*i AWfcfc GaN 
te^gfcft) AlGaN 6«J^mM 4 GaN tfj^JI 3 ±, &#jStf7 

j^^SM 4 ft Aft. i&ttMM^a^. 4 ftj* 

ftWEBtSBfe. SOTjfi3EK3IUa» rT^^M 4 4>MS&$t> 

llfc&fcJWflfrMUg 4, fflft, InGaN f^/ft, JM* 

0.1-0.2 urn o ftffl, «^»3fcil«WlffiK»»aiMff*— ft 

*l$g3ri£ (2), 4 fiWJ**31^jin&ajg 4 * Al ft 

Jfc&ttftttttffffis. Si* Al BtoiMWHM. AlGaN 



m InGaN IMIfM^ra (MOCVD) 5fe3E-fcBt, 
TP**;**. #-^?3M£ffJ InGaN ttJPJ*jfctfcfl|ife£-fc. ^Tgfe#^ 

Uli^iTOttW. S*«#J1SW InGaN 

n 0!!J AlGaN §11 ; n (guide layer); 

p ftpW AlGaN §^M» p ll»#Jgftj#Tl« 



S 7A-7C ft&CT&S 6 + flMM^ttofi«ffl?B* 

® 8 J^mig*^:BJfi<J35-# m-v m^^##^3fe«#6«J^ 

mm-, m 

Ml. 

T®##S 1 SfcfiUftfc. — # A1N> GaN 0&WfiM£ttttJS 
2 -^E^Stf 1 ±» n §!l(side)GaN £J§ 3 3#&7 Si SKUS 

ftltt. i*n«(8ide)GaNaiJl3^-fe^««»ja2±. £ 

&&B&M% 4-6 um . 3 ±fl?R&-& n M Al x Ga,. x N 

^4^Inf!lGaN^-^M5, n f!l Al x Ga,. x N 4 #J Al MfatoWL' 

x=0.06 #JJ? Jg^J 0.6 u mo 3E#$£^il 5 _h£-fec MQW tt*5J3 

6ft%mtm. 6 ^WSM In yl Ga Nyl N (yl=0.08, 30 i£) / 



In^Ga.^N <y2=0.01, 60 i£)o figjg, £ MQW 6 ±flc&£-fc : 

A^Ga^ tfSil 7, 0.02 urn; p fl| Ii^Ga,.^ 

8, &&jmj& P SI; p ftf Al.Ga^N 9, ^J?^ 0.4um 

^fJ. Al jp-0.06, Gl& P Jll&ttJB 10. £JP£fc0.1um. p 

12b m n f&Wl 12a il&g&^M 11 W^P^fJ^^^ p 
10*Pnfl8lGaNSJg3±. 

S^^^JtfJ^^ftW^ftt n «^tt9JB A GaN M 
ft^-lfetjg. £ n flfefcft#Jg 5 W*M±«W3^J5R*t, 
ff®$iPJWtS[|^m3*cfn|M^#bB5ft. *^p#J3fe^#M 8 4 InGaN 

InGaN WftJTitWliJSl. p IB3t«[#Jl 8 /B^# 

* i^Ga^N jg&ft p myt&wm s www^ Rreiajtimi 

«*»#S 8 + W in jfcftftft y ttJttin p «*S»#/g 8 W3rlt*. 

^«s&#abfeaww»iwttB«r, * in/ja^ P 

«*«#JB 8 J&^fl W 0.05 li m flfcjfcfc WJPft. In JP^ffrgfe y ^ 0.005 

® 2 n M^tt9JS 5 *P p #J#&#J1 8 iftJM^^ 0.2 

u m ti$ > %kv£M 5 lft;)fc^3£@ ^(optical confinement fector)P p §!| 

8 Ift In y , m In IP#tfH& y 

ffi In JH^^|g[ y Jftjto. ##5fcB* P £ y=0.015 Wifi±fl-#«r 



#M 8 iftJPjMW 0.2 u m fiMTCTF. 3 In Jg#tfH& y 0.015 W , 

tarn 3-6 n mxM^m sm? wt&^m s 

^0.2 urn, InJ^#tfH£yAO (tt&W £0 0.010 #J=0.0 15 ClR^E 
^BJ^H*) p -CKU InyGa^N ftfeWB 8 W^flt*. 

sjfc^itia^fe-fe^ri^W3t«f^*^a«ffl^. #s 3.5 +»«f 

S In JWfcfMft y 0, »£tfclfcfcl t t'. BP, £p*0fc$WM 
W$f|**i§ n flIAtftW 5 2S«M 3 BtfrlWlR, 16 £ 

* 16a 5RI 1 6b It^fidttJS 3 ttfR&JHTtilMt. #JA*»M 6 Pffffi, 

3 0r^o 

Wtt!5 In j^ffrjfty* 0.010 Rf, BP, BP<tt*5 p fll*&#J5 8 
W*f#W*^ n 5 WJFfl«H*» Jfe*4Mfr 16 



0.2 u mo m, 3fc%flitt£JS 3, ^B&fflftSMH&tt p ft 
In/Ja^ 8 ft In Jg##&[ y ftMS&fcM&ft. &ftt n 

ft3t*#JS 5 E*3 GaN n ftft&M 5 *0 p ttjtettM 8 ftj? 

&*BH. ^ttftift, £ p ft3fe&#Jg 8 WITO 0.1 u m fft, n ftjfe 
5 iftJME-feS 0.1 u mo 

B&&ai*att 17 ft&£»tyt- 0.003, y^ln 

*#$«n 1 3; p mitWiwm&imm ( u m). 2, ^ in m 

Bt, Wtt2£ In y ^IlJtfc^fi^ 17 «jf»«3EHfH*, 

&3fSffi*S 17, %tt7— ftftmftHMtiSftBJg* &EJ§&A*, J^to 

&® 8 Bp*, teffi&^m 5 mmmm 6 t,mn^m— 

500^, 300 InGaN «£fSJM 13 o ^ InGaN Mit MOCVD &■ 

J&mjzgJ 300 m&SJzMmBm, ^-IfctJgtt InGaN JgflfcOTJ± 

tHSltt. &±#t&o B^ii: tt^TEtt InGaN JStttttHMHT 




3 ±Ht, #3fc#c#Jl 5 ±i£— iW*jftJMtf:tt 500 %gffi<hA9 InGaN 

"fisoji 13, mm 8 ff^, ^^rsiM 13 fomM±timm#Lc fe^m 
»iwjBg 3 jiMj&tomm>m$L&EM* mn^Wimm e &&&& 

■feus 13 *wHfit«tt. RffivrnmiMMmmstttimin. ^&mmm 

mm±tfimU> ELO £ n $!i GaN SJg 3 «• SiO. 

i*«#*^Tifc&W 
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